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ABSTRACT
The mineral resources, primary mineral producing oper-
ations, and mineral processing facilities in the Western Illi-
nois Region ai^ located and described in this report. The re-
gion includes the 13 counties that compose the central western
portion of the state of Illinois—Adams. Brown, Calhoun, Pulton,
Hancock, Henderson, Henry, Knox, McDonough, Mercer, Pike, Schuy-
ler, and Warren.
Value of mineral production in I965 was $56.0 million.
The minerals and mineral products produced in this region were
coal, clay products, lime, crushed and broken stone, gravel,
sand, and crude oil. In addition, the Western Illinois Region
possesses undeveloped mineral resources such as oil shale,
feldspar-bearing sands, and pyrite. Processing facilities are
quite limited, consisting of two lime plants and two small crude
oil refineries. The region is served by several oil and gas
pipelines.
INTRODUCTION
This report is the sixth in a series of eight concerning Illinois
mineral resources and related mineral industries. The series is prepared
by the Mineral Economics Group, with the assistance of staff members in
other sections of the Illinois State Geological Survey. All production
statistics used, unless otherwise noted, are based on the annual reports on
Illinois mineral production published by the Survey. This report covers
the Western Illinois Region, which comprises the 13 counties in the western
part of the state lying for the most part between the Illinois and Mississippi
Rivers: Adams, Brown, Calhoun, Fulton, Hancock, Henderson, Henry, Knox,
McDonough, Mercer, Pike, Schuyler, and Warren (fig. 1).
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Fig. 1 - Index map of the Western
Illinois Region. Inset
- shows areas covered by
previous reports in this
series^
c
a>
u
u
0)
1956 1958 1960 1962 1964
Fig, 2 - Western Illinois Region's mineral production as a
percentage of the total Illinois mineral produc-
tion for that commodity. (Oil production has been
so small that it cannot be shown on this scale;
data on lime must be concealed to keep individual
company information confidential.)
The relative importance of this region as a producer of various
mineral commodities from 1955 to 1965 is sho\7n in figure 2. During this
period the 'Western Illinois Region produced, on the average, 21 percent of
the state's clay products, 17 percent of the coal, 6 percent of the stone,
3 percent of the gravel, 2 percent of the sand, and 0.1 percent of the
crude oil. In addition, the region produced smaller amounts of lime and
natural bonded molding sand. The size of the payroll and the number of
employees dependent upon the mineral industries in many of the counties
of the Western Illinois Region are shown in table 1.
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TABLE 1 - EMPLOYMENT AND PAYROLL OP THE MINERAL INDUSTRIES IN
SELECTED COUNTIES IN THE VffiSTERN ILLINOIS
REGION IN 1958* AND 1963''"
Covinty Employees Payroll (in $1000)
Adams
Brovm
Calhoun
Pulton
Henderson
Henry
McDonough
Mercer
Pike
Total
^
State total
1958
126
16
11
805'
55
63
63
24
58
1,221
27,482
1963 1958 im
127 523 632
NA° 53 NA°
NA 20 NA
984 5.017** 7.392
NA 215 NA
182 258 1.213
NA 216 NA
NA 107 NA
NA 227 NA
1,293 $6,636 $9,237
22,675 $144,359 $138,394
Source: U. S. Bureau of the Census, I96I, p. 10-9 to 10-12
^Source: U. S. Bureau of the Census, I966, p. 12-7 to 12-10
°Data not available in Census of Mineral Industries.
Bituminous coal only,
'''Data not available for either year for Hancock. Knox, Schuyler, and
Warren Counties. In 19b5 Hancock County had four stone quarries
in operation and produced some crude oil ; Knox County had two
coal mines, one stone quarry, two clay products plants, and one
gravel pit; Schuyler County had one coal mine, two stone quarries,
and one sand pit; and Warren County had two stone quarries and
one clay products plant.
The value of mineral production for the region (table 2) was
$55.0 million in 1964 and $56,0 million in 1965, or 8.9 percent and 9.1
percent, respectively, of the state total for each of the two years. The
mineral commodities produced, in order of their 1965 value, were coal,
clay products, crushed and broken stone, gravel, sand, and crude oil.
Each of the commodities is discussed in terms of resources 5 past
and present production, and the extent of mineral producing and processing
facilities. Undeveloped minerals of potential importance in the Western
Illinois Region also are considered.
COAL
Illinois is abundantly endowed with coal resources. The commercial
coals of Illinois were formed during the Pennsylvanian Period. A detailed
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TABLE 2 - MINERAL PRODUCTION IN 1^6U AND 1^65
FOR THE WESTERN ILLINOIS REGION
No. of Average
Corinodity Quantity Val'.ie operations value
1?64
Coal (tons) 10,011,306 $37. 91+ 2. 81+9 19 $3.79/ton
Clay products 11.531.^53 8 —
Stone (tons) 2. 641. 293 4,004,1+95 32 1
.
52/ton
(cn.shed k broken)
Gi^vel (tons) 1157.000 597.000 8 1.31/ton
Sand (tons) 222,000 184,000 8 . 83/ton
Claude oil (barrels) 59.000 172.870 — 2.93/bbl
Other materials* 612,648 3
Total $55,045,315
Coal (tons) 10,041.792 $37,556,502 16 $3.7'+/ton
Clay products — 12,043,219 9 —
Stone (tons) 3.232.572 4.538.849 30 1.40/ton
(crushed & broken)
Gravel (tons) 462.000 570,000 7 1.23/ton
Sand (tons) 323.000 264,000 10 . 82/ton
Ci"ade oil (barrels) 54,000 .158,220 — 2.93/bbl
Other materials 854,862 3
Total $55,985,452
•includes lime and natural bonded molding sand.
assessment and classification of coal reserves in the state was begun in
1950 under the direction of Gilbert H. Cady , then Head of the Coal Section
of the Illinois State Geological Survey. The results were published by
the (geological Survey in 1952 as Bulletin 7b (Cady and others, 1952).
Reserve estimates for 20 coals were made and grouped into four categories-
proved, probable, strongly indicated, and weakly indicated. These reserve
categories are defined in terras of the reliability of the data. All coals
less than 23 inches thick were excluded. Total estimated reserves of all
classes in Illinois amounted to more than 137 billion tons of coal in the
ground, of which 61 billion tons vjere included in the two most reliable
classes.
No attempt was made in Bulletin 73 to differentiate between
strippable and underground reserves. Therefore, in 1957, a new study was
begun to evaluate the strippable coal reserves in Illinois. The state was
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divided into nine resource regions, and by the end of 1964 reports on five
of these had been completed. The results have been published as Illinois
State Geological Survey Circulars 228, 260, 311, 348, and 374 (Smith, 1957,
1958, 1961; Smith and Berggren, 1963; Reinertsen, 1964). In these reports
the extent of strippable coals at various depths of overburden (0 to 50
feet, 50 to 100 feet, and 100 to 150 feet) and for varying degrees of reli-
ability of data (Class I - Primary Reserves; Class II - Secondary Reserves)
was determined. Coals less than 13 inches thick were excluded.
Total coal reserves in the Western Illinois Region, as reported
in Bulletin 78, amounted to 8.2 billion tons or about 6 percent of the
state's total coal reserves. Strippable reserves in that part of the
region for which strippable coal studies have been completed have been
estimated at 7.2 billion tons of coal in the ground. This is equivalent
to 88 percent of the total minable coal reserves of the region. Figures 3
and 4 show the county-by- county breakdown on strippable and total minable
coal reserves.
Locations of coal mines operating in the Western Illinois Region
during 1965 are shown in figure 5. Coal has been produced at one time or
another in all counties of the region with the sole exception of Henderson
County, but only six counties had active mines in 1965. Fulton County is
the leading coal producer in the region in cumulative production, having
produced more than five times as much as the next largest producer, Knox
County. For each county, data on the cumulative production of coal from
1832 to 1965, the total number of active mining years, and the last year
of reported production appear in figure 6.
Figures 7 and 8 indicate some general trends in the coal industry
from 1948 to 1965. The number of operating mines has declined sharply over
the period while the over-all production has shown a modest growth. This
growth has been possible because the remaining mines have increased their
capacity and improved their productivity through widespread mechanization.
As can be seen in figure 7 most of the production in Western Illinois comes
from strip mines.
Table 3 gives the average reported value per ton of coal produced
by county and year from 1955 to 1965.
CLAY AND CLAY PRODUCTS
Extensive exposures of Pennsylvanian clays and shales occur in
the Western Illinois Region, along with lesser exposures of Ordovician and
Mississippian shales (fig. 9). These materials form the raw material base
for a sizable clay products industry in the area. A number of clay and
shale samples from the region have been collected and tested and the results
were published by White (1960), Parham (1960), White and Lamar (1960),
Parham (1961), Parham and White (1963), White (19)3), and White and O'Brien
(1964). Figure 10 shows the localities from which the samples were collected.
Minable coal reserves
(millions of tons)
/A More than 1,000
500 to 1,000
0x5^ 100 to 500
Less than 100
Minable coal reserves In the West-
ern Illinois Region. Data for
county totals are from Cady and
others (1952) with adjustments to
allow for recent strippable coal
studies by Smith and Berggren (1963)
and Reinertsen (1964). Numbers in
counties indicate county reserves
in millions of tons.
265
376
Depth of overburden
to 50 feet
50 to 100 feet
100 to 150 feet
Numbers at top of bars represent
reserves in millions of tons
No strippable cool data as yet
compiled
Pennsyivanian boundary
Strippable coal reserves in the
Western Illinois Region. (Data
from Staith and Berggren, 1963,
and Reinertsen, 1964.)
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Fig. 5 Coal mines and pro-
duction in the West-
ern Illinois Region,
1965.
\^ "" More than 2.5 ^/
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production in
1965
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2,547,321 — Cumulative production for
county, 1882 - 1965
15 yr. — Totol years active
1943 — Last year active
Cumulative production in millions of tons
|\ \ I More than 100 \.''.'.'.\ Less than I
Y/)^ I to 100 I I No production
reported in
county
Fig, 6 - Cumulative coal production data,
1882 to 1965, for the Western
Illinois Region,
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Fig. 7 - Annual coal production in the Western
Illinois Region, 194b to 1965. Practically
all of the production came from strip mines;
underground mines averaged .3 percent of the
annual production.
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Fig. 8 - Number of operating coal mines in the
Western Illinois Region, 1948 to 1965.
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TABLE 3 - AVERAGE COAL VALUES'
County 1955 1956 1957 1958 1959 I960 1961 1962 1963 1964 1965
Adams — — — 6.82 4. 42 7. 13 7.04 6.98 6.99 6.94 6.94
Brown — — — W 4.42 W 4.33 W W — --
Fulton 3.72 3.86 4.02 4.11 4.l8 4.15 4.10 4.06 3-99 3-91 3-94
Hancock 6.15 6.36 6.59 V/
Henry 5.07 4.5O 4.64 4.46 4.49 W W W W
Knox 3.71 W W 4.09 4.17 4.09 WWW
Mercer —WW 5. 03 W 5. 19 5.18 3.00 4.21
Schuyler 5. 31 5.49 5.51 W W W W W W
w w
w w
w 5.20
state
average 3.66 3.84 4.00 4.02 4.06 4.00 3.91 3.86 3.80 3.79 3-74
*Source: U. S. Bureau of Mines. Average value per ton = ^alue received or charged for
coal f.o.b. mines as reported to the U. S. Bureau of Mines. Includes a value for
coal not sold but used by producers, such as mines fuel and coal coked, as estimated
at average prices that might have been received if such coal had been sold commer-
cially.
W = Withheld to avoid revealing confidential data.
Figure 11 indicates the approximate limits of the various grades
of strippable refractory clay deposits. The term "strippable" is used
rather loosely to indicate those areas where the ratio of overburden to clay
thickness falls within the generally accepted limits of present mining prac-
tices and economics. More detailed information on locations, tonnages, and
types of clay resources available can be obtained from Illinois State
Geological Survey personnel.
White and Lamar (1960) compiled results of tests on 125 samples
of clay that had been run by Survey personnel over a period of years. Of
these samples, 33 were collected from localities in the Western Illinois
Region. The most frequently suggested products for which these clays could
be used were drain tile, structural clay products, flower pots, common
brick, and face brick.
In order to evaluate the nature and possible uses for light-
burning clay deposits of Knox County, about 40 samples of the underclay
below the Colchester (No. 2) Coal were collected, tested, and the results were
published by Parham (1960). Almost all of the clays tested were found
suitable for use in the manufacture of lightweight aggregate, structural
clay products, sewer pipe, flower pots, drain tile, and pottery. The
southern part of Knox County was reported to be the best area for clay
prospecting.
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Super-duty clay (fuses at
pyrometric cones of
33 - mi ni mum )
High-duty cloy (fuses at
pyrometric cones of
31-33)
Medium-duty cloy (fuses
ot pyrometric cones of
29 -31)
Low - duty cloy ( fuses
at pyrometric cones of
5-29)
Strlppable refractory clays
in the Western Illinois Region,
(Data from White and O'Brien,
1964).
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Parham (1961) tested some 95 samples of lower Pennsylvanian under-
clays collected from localities in Rock Island, Henry, and Mercer Counties
to determine their suitability for use in making fired clay products. About
a third of the samples collected were from Henry and Mercer Counties, which
lie in the Western Illinois Region. Tests indicated that one or more of
the samples were suitable for stoneware, structural clay products, sewer
pipe, drain tile, flower pots, art pottery, bonding clay, and lightweight
aggregate.
la order to determine the potential uses for buff-burning clays
of Western Illinois, 110 samples of clays in the Spoon and Abbott Formations
(lower Pennsylvanian) in Adams, Brown, Fulton, Hancock, Henderson, McDonough,
Schuyler, and Warren Counties were collected, tested, and reported on by
White (1963). A large number of additional samples were tested, but were
not included in White's report. These results are available for public in-
spection in the Survey's open files. It was found that the clays might be
used for one or more of the following: drain tile, fillers, flower pots,
flue liners, pottery, refractories, sewer pipe, stoneware, structural clay
products, terra cotta, terra sigillata, and bonding clays for molding sands.
Parham and White (1963) collected 66 samples of Pennsylvanian
clays from 14 counties in southwestern and southern Illinois. Six of these
samples were collected from localities lying within the Western Illinois Region.
Samples from Pike and Calhoun Counties were found to be suitable for possible
use in the manufacture of Ilower pots, flue liners, pottery, refractories and
refractory cements, sewer pipe, stoneware, structural clay products, drain
tile, terra cotta, and terra sigillata.
New construction methods using lighter building materials have
increased the market demand for lightweight aggregates. Illinois shales
and clays suitable for such use were discussed by White (1960) and White
and O'Brien (1964). These reports give the results obtained from testing
12 samples collected from localities in the Western Illinois Region. At
the present time there are no plants producing lightweight aggregate in
this region.
The production of clay products by Illinois manufacturers has had
a value of 50 to 60 million dollars annually for the past decade. In recent
years, the manufacturers in the Western Illinois Region have produced at a
fairly consistent rate of 11 to 12 million dollars per year, or about one-
fifth of the state's total production. In 1965 production was reported
from seven clay products plants and two raw clay producers operating in
the region. These plants are manufacturing a variety of clay products:
pottery, stoneware, earthenware, drain tile, face brick, vitreous china
plumbing fixtures, common brick, fire-clay brick, and electrical porcelain.
Figure 12 shows the value of clay products produced in the Western Illinois
Region between 1955 and 1965, The leading producer since 1960 has been
McDonough County, followed by Knox County.
LIMESTONE AND DOLOMITE
In Illinois the principal products of the stone industry are
crushed and broken stone for road surfacing, for agricultural limestone.
sylvanian clays and shales
Ordovician and Mississippian shales
Clay products plant
# Row clay producer
Fig. 9 - Clay resources and operations in
the Western Illinois Region, (Data
from White and O'Brien, 1964, p. 4.)
f9 n
ENRY
MERCER
KNOX
• Sample location
M I LES
10
Locations from which clay samples
were taken in the Western Illinois
Region. (Data from White, 1960;
Parham, 1960; White and Lamar,
1960; Parham, 1961; Parham and
White, 1963; White, 1963; and White
and O'Brien, 1964.)
17
1956 1955 1960 1962 1964
Fig, 12 - Reported value of clay products production in the
Western Illinois Region, 1955 to 1965.
and for aggregate used in concrete and bituminous roads and in concrete
structures. The Western Illinois Region possesses extensive surface and
near-surface deposits of carbonate rocks (fig. ^3). In the eastern half
of the region, there are widespread exposures of thin Pennsylvanian lime-
stones. In the western half of the region, the limestones of Miesissippian
age predominate, with lesser exposures of older rocks outcropping in the
southern part of the region.
In addition to the sizable tonnages of crushed and broken stone
produced for aggregates, high-purity limestone from the Burlington Lime-
stone Formation is quarried in the Quincy-Mart lehead area of Adams County.
This limestone is used as the rav; material feed for two lime plants oper-
ating in the region. However, production data for lime kiln feed are not
included in the totals reported for crushed and broken stone. The lime
industry will be discussed in a later section of this report.
The Calcium Carbonate Company of Ouincy produces ground limestone
for whiting and other specialty products which require light color and/or
high purity.
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Areas of outcrop and near-surface
deposits
Limestone
,
cherty limestone
ocally dolomite or dolomitic
limestone
,
shole in places
Scattered
,
thin limestone
deposits
Dolomite, cherty dolomite,
ocally dolomitic limestone
Quarry operation (reported
active in 1965)
L ime plant
Stone resources and operations in
the Western Illinois Region.
(Adapted from "Preliminary Map of
Limestone Outcrops," compiled by
Lamar and Schrode, 1950 •)
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Detailed information concerning tic; limestone and dolomite
resources of the VJustei-n Illinois Region can be found in the following
Illinois Geological Survey reports: Krey and Lamar (1925, p. 205-212,
216-219, 227, 236-239. 283, 298-299, 301, 304, 309) —a county-by-county
survey of ttie region's limestone resources; Lamar (1926, p. 6-15)— Calhoun
County; Willman (1943 p. 85-87)—high-purity dolomite resources of the
Grafton-Hardin region—Calhoun anu Jersey Counties; Lamar (1957)— compila-
tion of chemical analyses of Illinois limestones and doloriites; Harvey
(1964)—Mississippian limestone resources in Fulton, IIcDonough, and Schuyler
Counties; and Lamar (1966)—high-purity limestone resources in Illinois.
Regional production and value of crushed and broken stone for the
years 1S55 to 1965 are shown in figure 14. In 1965, 30 quarries, located
in 12 of tlie 13 counties of the 'Jestern Illinois Region, reported a combined
production of 3.2 million tons or 7.5 percent of the state's total stone
production. The three leading, counties in cruslied scone production, in
order of their 1965 tonnages, were Pike, Henderson, and Hancock.
SAND AND GRAVEL
Sand and gravel deposits are important natural resources that
occur in many places in Illinois. Tliese depos-ts are, with the exception
of a few deposits in extreme southern and western Illinois, related directly
or indirectly to past glacial activity. The Illinoian and Wisconsinan gla-
cia'ions produced the most imporcanc economic sand and gravel deposits in
the state. An explanation of the origin of these deposits \;as prepared by
Lamar and Willman (1958). Figure 15 shovjs the location of the major known
sand and gravel resources in the Western Illinois Region.
It is not t^ossibie to give any meaningful data on reserves. As
sand and gravel are lov7-value commodities, the market area in which they
can compete is usually quite sharply restricted. Transportation costs
often represent a greater portion of the delivered price than the initial
value of the raw material at the pit site. Because of this, a deposit
usually must be quite close to the market area to be economic. To be more
specific, a nationwide study of transportation patterns aas shown that rail
hauls for aggregates average 80 to 90 rr-iles; water hauls average 30 to 35
miles; and uruck hauls, accounting for about 80 percent of sand and gravel
transportation, probably average i-iell under 30 miles (Davidson, 1965, p. 1).
It should be noted that in certain localities, economic conditions permit
hauliiig distances that vary considerably from these national averages.
Detailed sand and gravel resource maps have been prepared for Henry, Mercer,
Henderson, Warren, Hancock, LIcDonough, Adams, Schuyler, Bro\im, and Pike
Counties. These maps are available for inspection in the open files of
the Geological Survey, and copies of their, are also available for purchase.
Quantities and value of sand produced in the Western Illinois
Region between 1955 and 19G5 are shown in fijure 16. In 1965, 10 pits in
6 counties reported procuction tocaling 323,000 tons, or 2.4 percent of
the state total for the same year. Tha leading county in terms of tonnage
produced in 1965 was Fulton.
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Fig. 14 - Reported production and value of crushed and broken
stone in the Western Illinois Region, 1955 to 1965.
Production and value of gravel produced in the Western Illinois
Region during the years from 1955 to 1965 are shown in figure 17. Seven
gravel pits located in 6 counties reported a combined production of 462,000
tons or 2.5 percent of the Illinois gravel production for the year. The
leading gravel producing county was Fulton. Small tonnages of natural
bonded molding sand are produced by one company operating a pit in Henry
County near the town of Colona (fig. 15).
OIL AND GAS
The Western Illinois Region includes the western edge of the
Illinois Basin petroleum-producing area. Crude oil has been produced in
only five of the region's 13 counties—Adams , Brown, Hancock, McDonough,
and Schuyler. In addition, natural gas production has been achieved in
Pike and Adams Counties. The locations of the various known oil and gas
fields in the region are shown in figure 18. All of the production has
come from Silurian rocks with the exception of the two northernmost fields,
which produced from the Devonian.
Figure 19 shows the region's crude oil production during the
last decade. After reaching a peak of 179,000 barrels in 1960, the pro-
duction rate has declined sharply to about one-third of its peak level.
In 1965 the region produced 54,000 barrels, or less than a tenth of one
percent of the state total for that year. Table 4 shows the 1965 produc-
tion and cumulative production (1888-1965) for each of the five oil-
producing counties.
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Hf NRV-
Sand and gravel pit (reported
octive in 1965)
A Natural bonded molding sand
pit
Numerous
,
extensive sand
deposits
Grovel and sand in nver
flood plains ; the grovel and
sand ore usuolly overlom by
and interbedded with silt
except in the nver channels
Scattered , most ly small or
medium-sized gravel deposits
Fig. 15 - S«nd and graval resources and
operatiena In the Western
Illinois Region. (ProM a map
•f sand and gravel resources
of Illinois by G. E. Ekblaw.)
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Reported production and value of sand in the Western
Illinois Region, 1955 to 1965.
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Reported production and value of gravel in the
Western Illinois Region, 1955 to 1965.
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Oil field
Gas field (shut-in, but not
abandoned )
Abandoned gas field
Oil and gas fields in the West-
ern Illinois Region. (Data
from Van Den Berg, Lavnry, and
Mast, 1966, p. 121.)
- 24 -
200 r-
1956 1958 1960 1962 1964
Fig. 19 - Crude oil production in the Western Illinois Region,
1955 to 1965.
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Fig. 20 - Drilling activity in the Western Illinois Region,
1955 to 1965.
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TABLE U - CRUDE OIL PRODUCTION STATISTICS FOR THE WESTERH ILLINOIS REGION
Cumulative
production*
1965 Production
Percent of
County (l886-ir-65) Birrels Value+ state total
Adarr.s 155.000 8,000 $ 23.440 0.01
Brown 2C5,000 2.000 5,860
Hancock-McDonough 5,076,000 4U.000 128.920 0.07
Schuyler 1.000 -"-- ---- ----
Total 5. '+37. 000 5h,000 $153,220 0.08
Measured In barrels.
"•Average price estimated at $2.93 per barrel.
The amount of drilling activity in the Western Illinois Region
has varied quite a bit during the past decada (fig. 20). Although the
largest number of wells was drilled in 1960, the best year for discoveries
was in 1956 when the success ratio was 59 percent.
UNDEVELOPED MINERALS OF POTENTIAL IMPORTANCE
Illinois possesses a number of mineral deposits that, at present,
are not being exploited. The low grade of the materials and/or the high
cost of processing them have made their exploitation uneconomic in the past.
A brief discussion of these resources and the problems associated with their
use follows.
Oil Shale
As early as 1870 (Worthen, 1870, p. 105) the presence of oil was
reported in certain shales in Illinois. However, no comprehensive testing
or evnluation of these shales was carried cut until 1956 when members of
the sf^aff of the Illinois State Geological Survey collected and tested 114
satipL-.^o taken from 41 counties in the state (Lamar, Armon, and Simon, 1956).
Elcvei. of the samples were collected from locations in the Western Illinois
Region. Only one of the eleven samples yielded mo-je than 20 t^allone of oil
per ten of f^ lale. There are vast reserves of thick oil shale in Colorado,
Utah, p.nd Wyoming that average uore than 30 gallons per ton of shale. In
contrast, the lower yielding cliales of Illinois ar^-. , for the most part,
only 2 to 5 fnet thick. TheroLnre, in the light of prfs^r.t tc'inology
,
economic use of Illinois oil f-h^.les ic unlikely. Figute 21 irdicates the
locations and yields of tested samples.
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HENRY
MERCER
KNOX
MILES
10 20
Yield of oil per ton of shale
More than 20 gol.
A 5-20 gal.
^ Less than 5 gal.
Fig. 21 - Locations from which oil shale
samples were taken in the West-
ern Illinois Region. (Data from
Lamar, Annon, and Simon, 1956.)
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Feldspar-Bearing Sands
Feldspar, an essential constituent in the manufacture of glass,
pottery, and ceramics, is a mineral occurring in many Illinois sand deposits.
In 1965 Illinois was the third largest consumer of ground feldspar in the
United States, using 66,160 tons, all of whicii came from out-of-state
because no feldspar was produced in Illinois (U. S, Bur. Mines, 1967, p. 4).
At present, feldspar is imported from such distant sources as North Carolina
and South Dakota and, therefore, substantial freight charges are involved.
For this reason, it has been suggested that certain of the glacial and Recent
sands in Illinois wight be beneficiated to produce a feldspar concentrate of
acceptable grade that could supply all or part of the state's needs.
The locations of sand samples tested by Willman (1942) and Hunter
(1965) for feldspar content are shown in figure 22. Twelve samples of
feldspar-bearing sands— three from the Prophets to^>m area, five from the
Oquawka area, two from along the Illinois River, and two from along the
Mississippi River above the mouth of the Missouri River—were collected and
studied by Willman. Hunter restudied one of Willman' s samples and also
collected one sample from a new locality in Henderson County, When tested,
the samples from the Western Illinois Region yielded highly variable results.
The tests consistently showed more soda-lime feldspar than potash feldspar
in the samples. Samples from the Prophets town and Oquawka areas yielded
the highest feldspar content in the region.
A key factor in the utilization of feldspar for ceramics and
glass-making purposes is its iron oxide content. The maximum allowable for
flint (clear) glass is 0.05 percent iron oxide (Fe203) ; for amber glass it
is 0.50 percent (U. S. Bur. of Mines, 1965, p. 322). Hunter (1965)
studied the mode of occurrence and amount of iron oxide in the feldspars
of his sand samples. He found that the sands contained potash feldspar
soda-lime feldspar, and feldspachic rock fragments, and that the potash
feldspar contained less iron oxide than either of the other forms. When
the feldspars were treated with acid in the laboratory, their iron oxide
content was reduced to near commercial grade. Treated samples of potash
feldspar contained from 0.10 to 0.31 percent iron oxide, whereas treated
soda-lime feldspar had from 0.16 to 0.56 percent.
Pyrite (Coal Brasses)
All coals contain sulfur in varying amounts; the sulfur occurs in
three forms— as pyrite, as organic compounds, and as sulfates. Much of the
pyrite, known as "coal brasses" is removed during the coal cleaning processes.
However, because of the lack of a market for them, they are usually discarded.
During World War I V7hen sulfur was in short supply, plants at
Danville ano Gillespie, Illinois, recovered pyrite from coal. This pyrite
was later shipped to Fairmont, West Virginia, for processing into sulfuric
acid. However, when the war ended and normal economic conditions resumed,
these plants were closed do^m because they were no longer economically com-
petitive (Zimmerman and Roman, 1967, p. 62). Again during World War II
several plants operated for a period of time recovering pyrite from coal
for its sulfur content.
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Percentage of potash feldspar
^ in the -8-1-270 mesh fraction'
Percentage of soda-lime' feldspor
in the -8 +270 mesh fraction*
Percentage of potash feldspar
in the-35 +200 mesh fraction^
Percentage of soda-1ime feldspar
in the-35 +200 mesh fraction"*"
Fig. 22 - r'eldspar-bearing sands in
the Western Illinois Region.
(*Wllljnan, 1942; "hunter, 1965.)
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In 1952 when sulfur was again scarce on the world market, Voskuil
(1952) prepared a study on the market outlook for sulfur recoverable from
coal with particular emphasis on Illinois and the Midwest regional market.
This 8tud>' indicated that if the price for sulfur were sufficiently High,
it might be feasible to produce by-product sulfuric acid from coal brasses.
However, during the 1^50' s and early 1^60' s, sulfur jjroduction tended to
exceed consumption, mainly because of the rapia grov;th in sulfur recovery
from sour natural gas. As a result, prices were at one time depressed to
as low as $20 per ton. Since then the sicuation has reversed itself again,
and CO. .sumption has exceeded production for the past several years with
stockpile withdrawal making up the difference. As a result, the price of
domestic sulfur has steadily increased and is now over $32 per ton, f.o.b,
dines.
In addition to the rising demand for sulfur, the coal industry is
being faced with more stringent air pollution controls which will require
that the sulfur levels in many coals be reduced below their present level.
Therefore, if the pyrite must be removed in order to comply with these
regulations, an attempt to recover costs by selling the pyrite has con-
sioerable merit. These two developments have put new light on the feasi-
bility of economically recovering coal brasses to produce sulfuric aciu
and iron concentrates. Recently, Zimmerman and Roman (1967) discussed at
socie length the technical and economic aspects of such recovery schemes.
Given a coal washing plant which is capable of producing 10,000 tons of
clean coal per day and an acid plant with a capacity of 700 short tons
per day, then the before-taxes profit on the sulfuric acid produced by
treating the recovered pyrites would be $11.72 per ton of acid. In addi-
tion, the plant would be capable of producing iron calcine or sinter ,which
should yield a profit of $5.75 per ton. The combined credits from the sale
of these products would reduce the cost of coal by $.95 per ton. In addi-
tion, there are possibilities of obtaining supplemental credits from high-
pressure steam if such waste heat can be utilized. Therefore, the prospects
for commercial recovery of pyrites from coal for subsequent processing into
sulfuric acid and iron concentrates appear to be quite promising.
PROCESSING, TR.\NS1'0RTATI0N, AND DISTRIBUTION FACILITIES
The Western Illinois Region possesses, in addition to primary
mineral production facilities, various processing, transportation, and dis-
tribution facilities related to the mineral industries of the region. The
locations of these facilities are shovm in figures 23 and 24.
Nomnetallic
Two of the state's five lime plants are located in the Western
Illinois Region. Both of the plants are located in Adams County where their
kiln feed is produced from adjacent underground mines. The Burlington Lime-
stone of Valmeyeran (lower Mississippian) age is the source of raw material.
Marblehead Lime Company, a division of General Dynamics Corporation, oper-
ates a mine and lime plant at Marblehead which produces high-calcium lime.
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n.umii Refined products pipeline
Crude oil pipeline
Size of pipeline
Refinery; capacity in barrels
MILES
10
per calendar day
Refineries, refined products
pipelines, and crude oil pipe-
lines in the Western Illinois
Region. (Data from Meents and
Bell, 1961. Modified by Meents,
1967.) (*Re finery capacity fig-
ures from Oil and Gas Journal,
1966.)
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Pipeline, size in inches
Fig. 24 - Natural gas pipelines in the
Western IllinolB Region. (Data
from Meents and Bell, 1961.)
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Menke Stone and Lime Company, located 3 miles south of Quincy, also produces
high-calciura lime, (See fig. 13, p. 18.)
Oil and Gas
In addition to crude oil production operations, the Western Illi-
nois Region has various petroleum transportation and processing facilities.
Figure 23 indicates the location of the crude oil pipelines, refined
products pipelines, and the location and capacity of petroleum refineries
within the region.
Although no natural gas is being produced in the Western Illinois
Region at present, several gas pipelines cross the region and are shown in
figure 24.
- 33 -
REFERENCES
Cady, G. H.,and others, 1952, Minable coal reserves of Illinois: Illinois
Geol, Survey Bull. 78, 138 p.
Davidson, E. K. , 1965, Are the sand and gravel reserves of the United States
adequate for future needs?: Natl. Sand and Gravel Assoc. Gen.
Public Relations Pub. PR018, March 30, 1965, 4 p.
Ekblaw, G. E, [undatedj, Sand and gravel resources of Illinois: Illinois
Geol. Survey unpub. map on open file.
Harvey, R. D. , 1964, Mississippian limestone resources in Fulton, McDonough,
and Schuyler Counties, Illinois: Illinois Geol, Survey Circ. 370^
27 p.
Hunter, R. E. , 1965, Feldspar in Illinois: A further study: Illinois Geol.
Survey Circ. 391, 19 p.
Krey, Frank, and Lamar, J. E. , 1925, Litoestone resources of Illinois:
Illinois Geol. Survey Bull. 46, 392 p.
Lamar, J, E. , 1926, Preliminary report on the economic mineral resources of
Calhoun County: Illinois Geol. Survey Rept. Inv. 8, 21 p.
Lamar, J. E, [compiled by
i
, 1957, Chemical analyses of Illinois limestones
and dolomites: Illinois Geol. Survey Rept. Inv. 200, 33 p.
Lamar, J. E. , 1966, High-purity limestones in Illinois: Illinois Geol.
Survey Ind.Min. Notes 27, 20 p.
Lamar, J. E. , and Schrode , R. S. , 1950, Preliminary map of limestone outcrops;
Illinois Geol. Survey unpub. map on open file,
Lamar, J. E., nrmon, W. J., and Simon, J. A., 1956, Illinois oil shales:
Illinois Geol. Survey Circ. 208, 22 p.
Lamar, J. E, , and Willman, H. B., 1958, Origin of Illinois sand and gravel
deposits: Illinois Geol. Survey Ind. Min. Notes 8, 9 p.
Meeats, W. F. , and Bell, A. H. , 1961, Oil and gas industry in Illinois:
Illinois Geol. Survey map, Jan. 1, 1961.
Oil and Gas Journal, 1966, U. S. refineries: IJhere , capacities, types of
processing: Oil and Gas Jour., March 28, 1966, p. 157-171.
Parham, W. E. , 1960, Lower Pennsylvanian clay resources of Knox County,
Illinois: Illinois Geol. Survey Circ, 302, 19 p.
Parham, W. E. , 1961, Lower Pennsylvanian clay resources of Rock Island,
Mercer, and Henry Counties: Illinois Geol. Survey Circ. 322, 40 p.
- 34 -
Parham, W. E,, and White, W, A,, 1963, Buff-burning clay resources of south-
western and southern Illinois: Illinois Geol. Survey Circ. 352, 23 p.
Reinertsen, D. L, , 1964, Strippable coal reserves of Illinois, Part 4—Adams,
Brovm, Calhoun, Hancock, McDonough, Pike, Schuyler, and the southern
parts of Henderson and Warren Counties: Illinois Geol. Survey
Circ. 374, 32 p.
Smith, W. H. , 1957, Strippable coal reserves of Illinois, Part 1—Gallatin,
Hardin, Johnson, Pope, Saline, and Williamson Counties: Illinois
Geol. Survey Circ. 228, 39 p.
Smith, W, H, , 1958, Strippable coal reserves of Illinois, Part 2—Jackson,
Monroe, Perry, Randolph, and St. Clair Counties: Illinois Geol.
Survey Circ. 260, 35 p.
Smith, W. H. , 1961, Strippable coal reserves of Illinois, Part 3—Madison,
Macoupin, Jersey, Greene, Scott, Morgan, and Cass Counties:
Illinois Geol. Survey Circ. 311, 40 p.
Smith, W, H, , and Berggren, D. J,, 1963, Strippable coal reserves of Illinois,
Part 5a—Fulton, Henry, Knox, Peoria, Stark, Tazewell, and parts
of Bureau, Marshall, Mercer, and Warren Counties: Illinois Geol.
Survey Circ. 348, 59 p.
Van Den Berg, Jacob, Lawry, T. F. , and Mast, R. F. , 1966, Petroleum Industry
in Illinois, 1965: Illinois Geol. Survey 111. Pet. 83, 130 p.
Voskuil, W. H. , 1952, Market outlook for sulfur recoverable from coal:
Illinois Geol. Survey Circ. 177, 23 p.
Willman, H, B., 1942, Feldspar in Illinois sands—A study of resources:
Illinois Geol. Survey Rept. Inv. 79, 87 p.
Willman, H. B. , 1943, High-purity dolomite in Illinois: Illinois Geol.
Survey Rept. Inv. 90, 89 p.
White, W. A., 1960, Lightweight aggregate from Illinois shales: Illinois
Geol. Survey Circ. 290, 29 p.
White, W. A., 1963, Buff-burning clay resources of western Illinois: Illinois
Geol. Survey Circ. 353, 23 p.
White, W, A,, and Lamar, J. E. [^compiled byj , 1960, Ceramic tests of
Illinois clays and shales: Illinois Geol. Survey Circ. 303, 72 p.
White, W. A., and O'Brien, N. R, , 1964, Illinois clay resources for light-
weight ceramic block: Illinois Geol. Survey Circ. 371, 15 p.
Worthen, A. H. , 1870, Geology of Calhoun, Pike, Adams, Brown, Schuyler, and
Fulton Counties, in Geology and Palaeontology: Geol. Survey
of Illinois, Vol. IV, p. 1-110.
- 35 -
U. S, Bureau of the Census, 1961. U. S. census of mineral industries: 1958,
Vol. II, Area Statistics: U. S, Govt, Printing Office, Washington,
D. C, p. 10-9 to 10-12.
U. S. Bureau of the Census, 1966, U. S. census of mineral Industries: 1963,
Vol. II, Area Statistics: U. S, Govt. Printing Office, Washington,
D, C.
,
p. 12-7 to 12-10.
U. S. Bureau of Mines, 1965, Mineral facts and problems: U. S. Bur. Mines
Bull. 630, Dept. Interior, Washin^iton, D. C. , 1113 p.
U. S. Bureau of Mines. 1967, Preprint from the 1965 Bureau of Mines Minerals
Yearbook— Felaspar, Nepheline Syenite, and Aplite: U, S. Bur.
Mines, Dept. Interior, Washington, D. C. , 8 p.
Zimmerman, R. £. , and Roman, G. H. , 1967, Recovering sulfur and iron from
coal pyrites: Coal Age, v. 72, no. 4, p. 60-71.

MINER/X ZCONailCS BRIEFS SERIES
*1. Directory of Illinois Limestone and Dolomite Producers: W. L. Busch.
July 1961.
*2. Illinois Stone Production in 1960: W. L. Busch. September 1961.
*3. Summary of Illinois Mineral Production in 1960: W. L. Busch.
October 1961.
4. Sunsoary of Illinois Mineral Production by Commodities, 1941-1960:
W. L. Busch. April 1962.
5. Summary of Illinois Mineral Production in 1961: W, L. Busch.
October 1962.
*6. Directory of Illinois Sand and Gravel Producers: W. L. Busch.
April 1963.
7. Illinois 1962 Mineral Production by Counties: W, L. Busch. April 1964.
8. Directory of Illinois Mineral Producers: W. L. Busch. June 1964.
*9. Illinois 1963 Mineral Production by Counties: W. L, Busch.
February 1965.
10. Illinois 1964 Mineral Production by Counties: W. L. Busch.
December 1965.
11. Shipments of Illinois Crushed Stone, 1954-1964: W. L. Busch.
April 1966.
12. Mineral Resources and Mineral Industries of the East St. Louis Region:
R. L. Major. April 1966.
13. Mineral Resources and Mineral Industries of the Extreme Southern
Illinois Region: R. L. Major. September 1966.
14. Mineral Resources and Mineral Industries of the Southeastern Illinois
Region: R, L, Major. November 1966.
15. Mineral Resources and Mineral Industries of the East-Central Illinois
Region: R. L. Major. April 1967.
16. Illinois Mineral Production by Counties, 1965: W. L. Busch. April 1967.
17. Mineral Resources and Mineral Industries of the Springfield Region,
Illinois: R. L. Major. June 1967.
18. Directory of Illinois Sand and Gravel Producers: W. L. Busch.
August 1967.
*0ut of print
4':;
;..}
